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Nutrition Support in Critical Care 
PARENTERAL AND ENTERAL NUTRITION WORKSHOP





It is time we face reality, my friend é 

Weôre not exactly rocket scientists



Claude Bernard
1813-1878

ñé.Systems respond to pathogens by 

maintaining cellular homeostasiséò



Goals Have Changed From Adjunctive Care to 

ñTherapeuticò Strategy

Previous goals
Attempt to preserve lean body mass

Avoid metabolic complications



Objectives

Does Nutrition support influence 
morbidity and mortality?

Should nutrition be given enteral 
versus parenteral?

Nutritional formula: calories, protein, 
supplements é..

Clinical practice guidelines (CPGs) 
Evidence Based é



Goals Have Changed From Adjunctive Care to 

ñTherapeuticò Strategy

Current Goals:  ñTherapy not supportò
Attenuate metabolic response

Reverse loss of lean body tissue

Prevent oxidant stress

Modulate immune response
ïAppropriate macro and micronutrients

Glutamine, arginine, omega-3-FA, antioxidants

Meticulous glycemic control

http://www.bmj.com/cgi/content/full/319/7208/501/Fu11


Nutrition: double-edged sword



Nutritional Concerns in Critical Illness

Protein WastingNegative Nitrogen Balance



Protein Supplementation in 

Renal Failure?
CRRT

ïProtein 1.5-2.5 gm/Kg/day IBW

HD

ïProtein 1-2 gm/Kg/day IBW

Non-Dialysed

ïProtein 0.5-0.8 gm/Kg/day IBW



Evidence-based Clinical Practice 

Guidelines Nutrition Support in the 

Critically ill

www.criticalcarenutrition.com 

Daren K. Heyland MD 

Queenôs University, Kingston, ON 



Practice guidelines

ACCP 1997

ASPEN guidelines 

ï1997

ï2002

ï2005

http://scientifico.pneumonet.it/accp/




Language of Summary 

Recommendations

CONDITIONS LANGUAGE OF
RECOMENDATION

No reservations about endorsing intervention.ò strongly
recommendó

Evidence supportive but minor uncertainties about
safety, feasibility, or costs of intervention.

òrecommendó

Supportive evidence weak and/or major
uncertainties about safety, feasibility, or costs of
intervention.

ò should be
consideredó

Inadequate or conflicting evidence. ò insufficient
dataó



Canadian Practice Guidelines
EN vs PN

Early vs delayed EN

Dose of EN

Composition of EN

ï Arginine

ï fish oils

ï Glutamine

ï CHO/fat, Protein, fiber

ï pH

Strategies to optimize EN

ï Feeding protocols

ï Motility agents

ï Small bowel feeding

ï Body position

EN other

EN in combination with PN 

PN vs. standard care

Composition of PN

ï BCAA

ï Type of lipids

ï Zinc

ï Glutamine

Strategies to optimize PN and 
minimize risks

ï Use of lipids/hypocaloric

ï Mode of lipid delivery

ï Intensive insulin therapy

Antioxidants

ï combined

ï selenium

www.criticalcarenutrition.com
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Risk ratio (log scale)

Malnourished

Non-malnourished

Quality score <7

Quality score >= 7

Published before 1988

Published after 1989

Lipids

No Lipids

Critically Ill

Surgical

Overall Effect
0.1 1 10

Figure 3b.  Results of Subgroup Analyses

TPN 

Benefical

TPN 

Harmful

Mortality

p=0.12

p=0.07

p=0.025

Parenteral Nutrition In the Critically Ill 

Heyland JAMA 1998: 280: 2013 

No Benefit



EN vs. PN in the Critically Ill 

Gramlich, Heyland Clinical Nutrition 2004

Favors TPNFavors EN

EN better than PN



Infections

Favors TPN Favors EN

Less infections with EN



Death by Parenteral Nutrition



Start 24 hours after ICU admission with 

polymeric formula

Early feeding benefit with 1/3 -2/3 of needs 

for days 1-5

Start with full-strength 15-25 ml/hour

Reduce to 1/2 rate during acute hypotension

Check residuals q4h

Moore EE. et al. J Am Coll Nutr, 10:633-48, 1991

Moore FA. et al. Ann Surg. 216:172-183, 1992

Early Feeding
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Patient well resuscitated and 

hemodynamically stable

Early (<48 h)

Mortality

Å Trend toward reduction

Å Trend toward reduction 

in infections

Nutritional endpoints:

Å significant improvements
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Achieve target on day 1

Only in severe head injury

Mortality

Å No difference

Other endpoints:

Å More calories and 

protein

Å Less infections

Å More rapid recovery



Nutrition Goals for the Stressed ICU Patient

Refeeding syndrome 20 kilocalories per kilogram per day

ACCP 1997 recommendation 

25 kilocalories/Kg per day

First week of illness

http://127.0.0.1:4664/redir?url=C:\Slides\New+PPT+template\2004-09+(Sep)\Patient+Pics\icu_patient.jpg&src=1&schema=5&start=1&s=DBS-ItkvtoIA1mvZtpQIfKAI7Jo


Aggressive nutritional support critical
Protection of lean body  mass difficult 

Enteral far superior to parenteral
Hypo-caloric, high protein intake  

11 to 14 kcal/ kg/day of Actual BW
22 to 25 kcal/Kg/day of Ideal BW
BMI 30-40: 2 gm of protein per kg IBW
BMI >40: > 2.5 gm of protein per kg IBW

Increase anti-oxidants secondary to significant 
increase in inflammatory response 

Obesity is a pro-inflammatory condition

�:�K�H�Q���W�K�H���2�E�H�V�H���+�D�Y�H���´�6�X�U�J�H�U�\�µ
(Leaks, Sepsis, Pneumonia, ARDS)


